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Art Unit: 2856 

DETAILED ACTION 

1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

2. Claim 7 is objected to because of the following informalities: There is no proper 
antecedent basis for "the time-frequency transforming" in line 1 1 . A step of time-frequency 
transforming should be recited. It is suggested that -and time frequency transforming the 
sampled ion currents- be inserted after "intervals" in line 7. Appropriate correction is required. 

3. Claims 1-12 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not described in 
the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 

It is not clear how to provide a "time-frequency transforming means for setting time 
intervals allowing at least one overlap of respective intervals within a time from after ignition by 
one of the spark plugs until the spark plug in the respective cylinder or in another cylinder next 
ignites, and sampling the ion currents in the respective time intervals to determine frequency 
components of the ion currents." According to the amended specification on page 9, lines 6-10, 
"the time-frequency transforming means 3 determines the frequency components C n (f) in 
respective time intervals from the sampled ion current included in the time intervals represented 
by the set In = (Tn, Tn+AT, Tn+(M-1)AT)." However, it is not clear what "In" is, what "Tn" 
is, and what "time intervals" are represented by In. In Fig. 3, six time intervals, Interval 0 - 
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Interval 5 5 are illustrated. It would appear that Interval 0 corresponds to the set "Io" and that 'To" 
is the instant of the first measurement in Interval 0, that "AT" is the time interval between 
measurements, and that "M" is the number of measurements during Interval 0. If such is the 
case, then such should be clearly indicated in the specification. If not, then the correct 
interpretation should be indicated in the specification. Likewise, it is not clear what "time 
intervals" are recursively defined by the equation T n +i = T n + (M/K)AT on page 9, line 22. 
Applicant fails to identify "T n +|." If "T n +" is the first element in the set I n +i defined by I„+i = 
(T n +i, T n+ i+AT, ... T n +i +(M-1)AT), i.e., the instant of the first measurement in the time interval 
I n +i, then such should be made clear in the specification. 

4. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Frankowski 
et al. (6,456,927) in view of Malaczynski et al. (6,805,099). 

Frankowski et al. disclose a knocking detection apparatus comprising a knock spectra 
responsive sensor 101, a time-frequency transforming means 109 (column 6, line 20) for setting 
time intervals (205 and 215 in Fig. 2) having overlapping data sets (column 11, lines 41-47), a 
knock detecting means (column 4, lines 44-47), and a means for inputting a running status 
(engine angular displacement). Frankowski et al. teaches that the knock spectra responsive 
sensor may comprise a flame ionization sensor (column 4, line 57). Frankowski et al. does not 
teach the specifics of the flame ionization sensor, in particular, Frankowski et al. does not teach 
detecting ion currents flowing in the spark plugs disposed in cylinders of an internal combustion 
engine. Malaczynski et al. teaches that it is known in the art to detect flame ionization using a 
spark plug (column 1, lines 28-30). Merely to use a spark plug in the apparatus of Frankowski et 
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al. for the purpose of sensing flame ionization would have been obvious to one of ordinary skill 
in the art. 

Regarding claims 2 and 8, Frankowski et al. uses a fast Fourier transform (column 6, 
lines 18-19). 

Regarding claims 3 and 9, the only further difference between the claimed invention and 
the prior art consists using a wavelet transform in the apparatus of Frankowski et al. Malaczynski 
et al. uses a wavelet transform (column 6, lines 46-52) in order to recognize critical features in 
the data sample (column 6 5 lines 1 8-20). It would have been obvious to use a wavelet transform 
in the apparatus of Frankowski et al. in order to recognize critical features in the data samples 
205, 215 of Frankowski et al. 

Regarding claims 4 and 10 5 Frankowski et al. detects the occurrence of knocking within a 
window 1-N in Fig. 2. 

Regarding claims 5 and 1 1, the number of samples in a data set is dependent upon engine 
speed (column 5, lines 23-25). 

Regarding claims 6 and 12, the only further difference between the claimed invention and 
the prior art consists in dividing a knock determination equation by a "standardizing factor." 
Frankowski et al. disclose a knock determination equation comprising the sum of Bessel function 
coefficients and compare the sum with a scaled, time-weighted version 909 in Fig. 9. It would 
have been an obvious mathematical equivalent to divide the sum of Bessel function coefficients 
by a time-weighted version and compare the ratio with a predetermined threshold (i.e., the scale 
factor). A time-weighted version 909 comprises a "standarding factor" in that it is used for 
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standardization. Alternatively, a non-knock variable (column 10, line 43) comprises a 
"standardizing factor." 

5. Applicant's arguments filed February 28, 2006 have been fully considered but they are 
not persuasive. Applicant asserts that "In" means a discrete time and that the interval means a 
set consisting of the times (Tn, Tn+AT, Tn+(M-1)AT). However, Interval 0 in Fig. 3 is not a 
"discrete time" but rather is a time interval. Furthermore, the set (Tn, Tn+AT, Tn+(M-1)AT) 
would appear to be the set of times in the time interval "In" at which measurements are taken. 
While T n +i may be defined by the recursive formula T n +i = T n + (M/K)AT, T n +i has significance 
beyond the recursive formula, namely, it appears to be the time of the first measurement in the 
time interval I n +i . If such is the case, then such should be made clear in the specification. 

Applicant argues that although Frankowski et al. refers to a flame ionization sensor, the 
preferred sensor is an accelerometer for measuring mechanical vibrations. While the preferred 
sensor in Frankowski et al. may be an accelerometer, Frankowski et al. clearly teaches other 
sensors, such as a flame ionization sensor, may be substituted for the accelerometer. 

Applicant argues that the reference to a flame sensor is not a reference to a measurement 
of ion current or an ion current sensor as in the present invention. Applicant argues that a flame 
ionization sensor measures ionization attributable to flames within a cylinder of an internal 
combustion engine, whereas in applicant's invention ion currents are sensed directly through the 
spark plugs of the internal combustion engine. However, it is known in the art to use a spark 
plug as a flame ionization sensor, as evidenced by Malaczynski et al. It is not evident that the 
ion current produced in the spark plug by flame ionization is in any manner different from the 
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ion current produced in the spark plug claimed by the applicant. Note the ion current signal Uj 0n 
in Fig. 2 of Nytomt et al. in this regard. 

Applicant argues that if Frankowski's flame ionization signal processing apparatus were 
directly connected to spark plugs, as in the invention, Frankowski's circuitry, particularly the 
analog-to-digital converter, would the destroyed because of the strength of the ignition signal. 
However, it is well known in the art to filter out the high measuring pulse caused by spark 
discharge. Note column 5, lines 60-65, of Nytomt et al. Accordingly, applicant fails to 
distinguish the claimed invention over that of Frankowski et al. wherein a spark plug is used to 
detect flame ionization. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John E. Chapman whose telephone number is (571) 272-2191 . If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Hezron 
Williams can be reached on (571) 272-2208. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you Rave questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




